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© An unacceptable coin removing apparatus for a 
coin handling machine includes a rotatable disk (1) 
for receiving coins (c) deposited into the coin han- 
dling machine and feeding coins one by one into a 
coin passage (2) provided with a reference guide rail 
(3) and a guide rail (4) facing the reference guide rail 
(3), transporting belts (8,9) for transporting coins (c) 
in the coin passage (2), sensors (5,11) for detecting 
coins (c), a first projecting member (17) which can 
be projected from the reference guide rail (3) into 
the coin passage (2), a second projecting member 
(20) which can be projected from the guide rail (4) 
into the coin passage (2), a coin collecting opening 
(10) and a controller (40) for controlling the operation 
of the first projecting member (17), the second pro- 
jecting member (20), the transporting belts (8,9) and 
the rotatable disk (1). When the sensors (5,11) de- 
tect an acceptable coin (c), the controller (40) does 
not actuate the first (17) and second (20) projecting 
members. When the sensors (5,11) detect an unac- 
ceptable coin (c) or a foreign article, the controller 
(40) projects the first or second projecting member 
(17,20), thereby leading the coin (c) to the coin 
collecting opening (10) and removing it. When it is 
unclear whether or not a coin (c) is acceptable, the 
controller (40) projects the first and second projec- 
ting members (17,20), reversely drives the transport- 



ing belts (8,9) and the rotatable disk (1) so as to 
return the coin (c) onto the rotatable disk (1) and 
then repeats the above described operation until it 
becomes clear whether or not the coin (c) is accept- 
able. According to the unacceptable coin (c) remov- 
ing apparatus, unacceptable coins (c) or foreign arti- 
cles can be efficiently and reliably removed. 

FIG.1 
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BACKGROUND OF THE INVENTION 

The present invention relates to an unaccep- 
table coin removing apparatus for a coin handling 
machine, which can remove unacceptable coins 
such as counterfeit coins, foreign coins, coins of 
denominations other than a predetermined one or 
the like, and, in particular, to such an apparatus 
capable of efficiently and reliably collecting unac- 
ceptable coins. 

DESCRIPTION OF THE PRIOR ART 

It is indispensable to remove unacceptable 
coins such as counterfeit coins, foreign coins or 
like in a coin handling machine such as a coin 
wrapping machine or the like and various ap- 
paratuses therefor have been proposed for this 
purpose. 

Japanese Patent Application Laid Open No. 63- 
250792 proposes a coin handling machine having 
coin stopping means downstream of coin dis- 
criminating means in a coin passage for stopping 
coins and a coin removing opening capable of 
being opened or closed downstream of the coin 
stopping means so that when the coin discriminat- 
ing means detects an unacceptable coin such as a 
counterfeit coin, foreign coin, coin of a denomina- 
tion other than a predetermined one or the like, the 
coin stopping means is projected into the coin 
passage thereby stopping the transport of the coin 
and the coin removing opening is opened, thereby 
removing the unacceptable coin therethrough. 

However, in this coin handling machine, since 
when an unacceptable coin such as a counterfeit 
coin, foreign coin, coin of a denomination other 
than a predetermined one or the like is detected by 
the coin discriminating means, the coin stopping 
means is projected into the coin passage, thereby 
stopping and removing the coin, there is a problem 
of the coin handling efficiency being lowered. 

Further, Japanese Patent Application Laid 
Open No. 2-58193 proposes a coin wrapping ma- 
chine having a pair of stopper means downstream 
of a coin discriminating means in a coin passage 
for stopping coins and a coin removing opening 
capable of being opened or closed downstream of 
the stopper means so that when the coin dis- 
criminating means detects an unacceptable coin 
such as a counterfeit coin, foreign coin, coin of a 
denominations other than a predetermined one or 
the like, the stopper means are projected into the 
coin passage thereby stopping the transport of the 
coin following the unacceptable coin and the coin 
removing opening is opened, thereby removing the 
unacceptable coin therethrough. 

However, in this coin handling machine, since 
when an unacceptable coin such as a counterfeit 
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coin, foreign coin, coin of a denominations other 
than a predetermined one or the like is detected by 
the coin discriminating means? the stopper means 
are projected into the coin passage, thereby stop- 
5 ping the coin following the unacceptable coin and 
removing the unacceptable coin, there is also a 
problem of the coin handling efficiency being 
lowered. 

Moreover, Japanese Patent Application Laid 

10 Open No. 4-77890 proposes a coin sorting appara- 
tus having a projection means capable of being 
projected downstream of coin discriminating means 
in a coin passage and a coin removing opening 
capable of being opened or closed downstream of 

15 the projection means so that when the coin dis- 
criminating means detects an unacceptable coin 
such as a counterfeit coin, foreign coin, coin of a 
denominations other than a predetermined one or 
the like, it is led to the coin removing opening by 

20 projecting the projection means into the coin pas- 
sage and dropped through the coin removing open- 
ing, thereby removing the unacceptable coin. This 
coin sorting apparatus has an advantage in that 
unacceptable coins can be removed without stop- 

25 ping the transport of coins. 

The coin discriminating means normally dis- 
criminates whether or not coins are acceptable by 
comparing detected data obtained by detecting the 
coin diameter and detected data obtained by mag- 

30 netically detecting the coin material with corre- 
sponding reference data. However, if the coin is 
discriminated as unacceptable when only one of 
the detected coin data does not coincide with the 
reference data, the number of coins discriminated 

35 as unacceptable and removed increases and there 
is a risk of the coin handling efficiency being 
lowered since acceptable coins are discriminated 
as unacceptable when the accuracy of detecting 
coin diameter or coin material decreases for some 

40 reason. 

On the other hand, if the coin is discriminated 
as acceptable when only one of the detected data 
obtained by detecting the coin diameter or ob- 
tained by magnetically detecting the coin material 

45 coincides with the reference data, the coin dis- 
criminating accuracy is lowered and there is a risk 
of unacceptable coins being handled as acceptable 
ones, whereby there inevitably arises a problem of 
unacceptable coins not being reliably removed. 

so Accordingly, even in the coin sorting apparatus 

disclosed in Japanese Patent Application Laid 
Open No. 4-77890, there remains a problem that 
the efficiency of handling coins cannot be im- 
proved without lowering the coin discrimination ac- 

55 curacy. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an unacceptable coin removing appara- 
tus for a coin handling machine which can effi- 
ciently and reliably remove unacceptable coins. 

The above and other objects of the present 
invention can be accomplished by an unacceptable 
coin removing apparatus for a coin handling ma- 
chine comprising a rotatable disk for receiving 
coins deposited into the coin handling machine and 
feeding out coins to a coin passage one by one by 
the centrifugal force produced by the rotation 
thereof, a reference guide rail for guiding coins by 
an inner wall thereof, a guide rail provided so as to 
face the reference guide rail via the coin passage, 
transporting belt means for transporting coins so as 
to hold coins between itself and a surface of the 
coin passage and coin detecting means for detect- 
ing coin diameter and coin material, the unaccep- 
table coin removing apparatus for the coin handling 
machine further comprising first projecting means 
provided in the coin passage downstream of the 
coin detecting means and adapted to be projected 
into the coin passage from the reference guide rail, 
second projecting means paired with the first pro- 
jecting means and adapted to be projected into the 
coin passage from the guide rail, unacceptable coin 
collecting means provided in the coin passage 
downstream of the first projecting means and the 
second projecting means and adapted for collect- 
ing unacceptable coins and foreign articles, and 
control means for discriminating whether or not 
coins are acceptable based on detection data de- 
tected by the coin detecting means, the control 
means being adapted to control operation of the 
first projecting means, the second projecting 
means, the transporting belt means and the rotat- 
able disk so that when the coin detecting means 
detects an acceptable coin, it does not actuate the 
first projecting means and the second projecting 
means, that when the coin detecting means detects 
ah unacceptable coin or a foreign article, it projects 
the first projecting means or the second projecting 
means into the coin passage, thereby leading the 
unacceptable coin or the foreign article to the unac- 
ceptable coin collecting means and removing it and 
that when it is unclear whether or not the coin 
detected by the coin detecting means is accept- 
able, it projects the first projecting means and the 
second projecting means into the coin passage, 
reversely drives the transporting belt means and 
the rotatable disk thereby returning the coin onto 
the rotatable disk, then drives the rotatable disk 
and the transporting belt means and repeatedly 
discriminates whether or not the coin is acceptable 
based on the detected data detected by the coin 
detecting means until it becomes clear whether or 



not the coin is acceptable. 

In a preferred aspect of the present invention, 
the unacceptable coin removing apparatus further 
includes reference data storing means for storing 
5 reference data relating to coin diameters and mag- 
netic properties, the coin detecting means being 
adapted for detecting coin diameters and magnetic 
properties and outputting , detection signals to the 
control means, the control means being adapted to 
io read corresponding reference data from the refer- 
ence data storing means, to compare the thus read 
reference data with the detected data detected by 
the coin detecting means and to judge that the coin 
is acceptable when the detected data relating to 
75 coin diameter coincide with the corresponding ref- 
erence data and the detected data relating to coin 
magnetic property coincide with the corresponding 
reference data, that it is unclear whether or not the 
coin is acceptable when one of the detected data 
20 relating to coin diameter and the detected data 
relating to coin magnetic property do not coincide 
with the corresponding reference data and that a 
detected object is an unacceptable coin or a for- 
eign article when the detected data relating to coin 
25 diameter do not coincide with the corresponding 
reference data and the detected data relating to 
coin magnetic property do not coincide with the 
corresponding reference data. 

In another preferred aspect of the present in- 
30 vention, the unacceptable coin removing apparatus 
further includes denomination setting means for 
setting a denomination of coins to be handled and 
reference data storing means for storing reference 
data relating to coin diameter and magnetic prop- 
35 erties, the control means being adapted for reading 
corresponding reference data in accordance with a 
denomination of coins to be handled set by the 
denomination setting means, comparing the read 
reference data with detected data detected by the 
40 coin detecting means and judging that the coin is 
acceptable when the detected data relating to coin 
diameter coincide with the corresponding reference 
data and the detected data relating to coin mag- 
netic property coincide with the corresponding ref- 
45 erence data, that it is unclear whether or not a coin 
is acceptable when one of the detected data relat- 
ing to coin diameter and the detected data relating 
to magnetic property do not coincide with the cor- 
responding reference data and that a detected ob- 
50 ject is an unacceptable coin or a foreign . article 
when both the detected data relating to coin diam- 
eter and the detected data relating to magnetic 
property do not coincide with the corresponding 
reference data. 
55 In a further preferred aspect of the present 

invention, where the control means judges that a 
detected object is an unacceptable coin or a for- 
eign article since the detected data relating to coin 
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diameter and the detected data relating to mag- 
netic property detected by the coin detecting 
means do not coincide with the corresponding ref- 
erence data, the control means is adapted to pro- 
ject the first projecting means into the coin pas- 
sage when the diameter of the detected object is 
greater than that of the reference data and to 
project the second projecting means into the coin 
passage when the diameter of the detected object 
is smaller than that of the reference data so as to 
lead the detected object to the unacceptable coin 
collecting means and remove it. 

In a still further preferred aspect of the present 
invention, the unacceptable coin removing appara- 
tus further includes reference data storing means 
for storing reference data relating to coin diameter 
and coin magnetic properties, the coin detecting 
means being adapted for detecting coin diameters 
and magnetic properties and outputting detection 
signals to the control means, the control means 
being adapted to read corresponding reference 
data from the reference data storing means, to 
compare the thus read reference data with the 
detected data detected by the coin detecting 
means and to judge that the coin is acceptable 
when the detected data relating to coin diameter 
coincide with the corresponding reference data and 
the detected data relating to coin magnetic prop- 
erty coincide with the corresponding reference 
data, that a coin is an unacceptable coin when the 
detected data relating to coin diameter coincide 
with the corresponding reference data but the de- 
tected data relating to coin magnetic property do 
not coincide with the corresponding reference data, 
that it is unclear whether or not a coin is an 
acceptable coin when the detected data relating to 
coin diameter do not coincide with the correspond- 
ing reference data and the detected diameter of the 
coin is equal to or greater than a first predeter- 
mined value and is equal to or smaller than a 
second predetermined value and that the detected 
object is a foreign article when the detected data 
relating to coin diameter do not coincide with the 
corresponding reference data and the detected di- 
ameter of the coin is smaller than the first predeter- 
mined value and greater than the second predeter- 
mined value. 

In a yet further preferred aspect of the present 
invention, the unacceptable coin removing appara- 
tus further includes denomination setting means for 
setting a denomination of coins to be handled and 
reference data storing means for storing reference 
data relating to coin diameters and magnetic prop- 
erties, the coin detecting means being adapted for 
detecting coin diameters and magnetic properties 
and outputting detection signals to the control 
means, the control means being adapted to read 
corresponding reference data from the reference 
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data storing means, to compare the thus read 
reference data with the detected data detected by 
the coin detecting means and to judge that the coin 
is acceptable when the detected data relating to 

5 coin diameter coincide with the corresponding ref- 
erence data and the detected data relating to coin 
magnetic property coincide with the corresponding 
reference data, that a coin is an unacceptable coin 
when the detected data relating to coin diameter 

io coincide with the corresponding reference data but 
the detected data relating to coin magnetic prop- 
erty do not coincide with the corresponding refer- 
ence data, that it is unclear whether or not a coin is 
an acceptable coin when the detected data relating 

75 to coin diameter do not coincide with the cor- 
responding reference data and the detected diam- 
eter of the coin is equal to or greater than a first 
predetermined value and is equal to or smaller than 
a second predetermined value and that the de- 

20 tected object is a foreign article when the detected 
data relating to coin diameter do not coincide with 
the corresponding reference data and the detected 
diameter of the coin is smaller than the first pre- 
determined value and greater than the second pre- 

25 determined value. 

In a further preferred aspect of the present 
invention, the control means is adapted to project 
the first projecting means into the coin passage 
when it judges that the detected object detected by 

30 the coin detecting means is an unacceptable coin, 
to project the second projecting means into the 
coin passage when it judges that the detected 
object is a foreign article and the diameter thereof 
is smaller than the first predetermined value and to 

35 project the first projecting means into the coin 
passage when it judges that the detected object is 
a foreign article and the diameter thereof is greater 
than the first predetermined value, thereby leading 
the unacceptable coin or the foreign article to the 

40 unacceptable coin collecting means and removing 
it. 

The above and other objects and features of 
the present invention will become apparent from 
the following description made with reference to 
45 the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic perspective view of an 
50 unacceptable coin removing apparatus for a coin 
handling machine which is an embodiment of the 
present invention. 

Figure 2 is a schematic drawing showing a left 
side view of Figure 1 . 
55 Figure 3 is a schematic drawing showing a 

plan view of an unacceptable coin removing ap- 
paratus from which a first transporting belt and a 
second transporting belt are removed. 

4 
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Figure 4 is a schematic plan view showing a 
positional relationship between a reference guide 
rail, a guide rail, an unacceptable coin collecting 
opening, a cut portion, a gap, a first projecting 
member and a second projecting member which 
are located in their projected positions. 

Figure 5 is a block diagram showing an input 
system, a detection system, a drive system, a 
control system and an output system of a coin 
handling machine provided with an unacceptable 
coin removing apparatus which is an embodiment 
of the present invention. 

Figure 6 is a schematic plan view showing the 
positional relationship between a first projecting 
member, a second projecting member and an un- 
acceptable coin collecting opening when an unac- 
ceptable coin is detected. 

Figure 7 is a schematic plan view showing a 
positional relationship between a first projecting 
member, a second projecting member and an un- 
acceptable coin collecting opening when an unac- 
ceptable coin having a diameter greater than a 
predetermined one or a foreign article is detected. 

Figure 8 is a schematic plan view showing the 
positional relationship between an unacceptable 
coin or a foreign article, a first projecting member, 
a second projecting member and an unacceptable 
coin collecting opening when an unacceptable coin 
having a diameter smaller than a predetermined 
one or a foreign article is detected. 

Figure 9 is a schematic plan view showing the 
positional relationship between a first projecting 
member, a second projecting member and an un- 
acceptable coin collecting opening when an unac- 
ceptable coin having a smaller diameter than a 
predetermined one or a foreign article is detected. 

Figure 10 is a schematic plan view showing the 
positional relationship between a first projecting 
member, a second projecting member and an un- 
acceptable coin collecting opening when a coin 
which cannot definitely be discriminated as accept- 
able is detected. 

Figure 11 is a block diagram of an input sys- 
tem, a detection system, a drive system, a control 
system and an output system of a coin handling 
machine provided with an unacceptable coin re- 
moving apparatus which is another embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

As shown in Figures 1 and 2, an unacceptable 
coin removing apparatus which is an embodiment 
of the present invention is provided in a coin pas- 
sage 2 connected to a rotatable disk 1 for receiving 
coins C deposited into a coin handling machine via 
a coin transporting means (not shown) by the sur- 
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face thereof. The coin passage 2 is provided with a 
reference guide rail 3 for guiding coins C by an 
inner wall on the side of the coin passage 2 and a 
guide rail 4 located to face the reference guide rail 

5 3, and a sensor 5 is provided in the vicinity of a 
portion where the coin passage 2 is connected to 
the rotatable disk 1 for optically detecting the diam- 
eter of each coin C and magnetically detecting 
material of each coin C. 

w Further, the coin passage 2 is provided with a 

first transporting belt 8 wound around pulleys 6a 
and 6b for holding coins C between itself and a 
surface of the coin passage 2 and transporting 
them and a second transporting belt 9 wound ar- 

75 ound a pulley 7 and another pulley (not shown) for 
holding coins C between itself and a surface of the 
coin passage 2 and transporting them at a higher 
speed than the first transporting belt 8. The coin 
passage 2 below the second transporting belt 8 is 

20 formed with an unacceptable coin collecting open- 
ing 10 through which foreign articles erroneously 
deposited into the coin handling machine can fall. 
A sensor 11 is provided immediately upstream of 
the unacceptable coin collecting opening 10 in the 

25 coin passage 2 for detecting passage of coins C 
and a sensor 12 is provided immediately down- 
stream of the unacceptable coin collecting opening 
10 in the coin passage for counting coins C pass- 
ing thereon. The pulley 6b around which the first 

30 transporting belt 8 is wound and the pulley 7 ar- 
ound which the second transporting belt 9 is wound 
are formed integrally and the diameter of the pulley 
6b is smaller than that of the pulley 7 so that the 
drive speed of the second transporting belt 9 is 

35 greater than that of the first transporting belt 8 and 
the transporting speed of coins C is accelerated by 
the second transporting belt 9 to increase the dis- 
tance between corns C successively transported, 
thereby ensuring that acceptable coins C, unaccep- 

40 table coins C and foreign articles can be reliably 
handled. 

In Figure 1, the reference numeral 13 des- 
ignates a gap setting member for setting the width 
of a gap between itself and the surface of the 

45 rotatable disk 1 in accordance with the thickness of 
coins to be handled so as to prevent two or more 
coins C from being simultaneously fed out from the 
rotatable disk 1 into the coin passage 2 and the 
reference numeral 14 in Figure 2 designates press 

50 rollers for pressing the first transporting belt 8 and 
the second transporting belt 9 onto the surface of 
the coin passage 2. 

Figure 3 is a schematic drawing showing a 
plan view of an unacceptable coin removing ap- 

55 paratus from which the first transporting belt and 
the second transporting belt have been removed. 

As shown in Figure 3, the reference guide rail 
3 has an oblique wall portion 15 whose side sur- 

5 
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face is inclined witr ?>pect to the longitudinal 
direction of the firs> t unsporting belt 8 so that 
coins C can be reliably guided along an inner wall 
of the reference guide rail 3 on the side of the coin 
passage 2. The guide rail 4 has also an oblique 
wall portion whose side surface is inclined with 
respect to the longitudinal direction of the first 
transporting belt 8 so that the distance between 
itself and the reference guide rail 3 is constant. 

A portion of the reference guide rail 3 cor- 
responding to an upstream portion of the unaccep- 
table coin collecting opening 10 immediately down- 
stream of the sensor 11 is formed with a cut 
portion 16 in which a first projecting member 17 
having a quarter circle cross section is provided. 
Further, the guide rail 4 terminates at a portion 
corresponding to the sensor 11 and a guide rail 19 
is provided in a downstream portion of the coin 
passage 2 so that the side surface thereof on the 
side of the coin passage 2 is flush with the side 
surface of the guide rail 4 on the side of the coin 
passage 2 via a gap 18. A second projecting mem- 
ber 20 having an arcuate side surface and a flat 
side surface is provided in the gap 18 between the 
guide rail 4 and the guide rail 19 so as to form a 
pair with the first projecting member 17. 

The first projecting member 17 can be rotated 
within 90 degrees by a first solenoid (not shown) 
between its retracted position shown in Figure 1 
where the flat side surface thereof is flush with the 
inner wall of the reference guide rail 3 and its 
projected position where the circular wall surface 
projects into the coin passage 2. The second pro- 
jecting member 20 can be rotated within 90 de- 
grees by a second solenoid (not shown) between 
its retracted position shown in Figure 1 where the 
flat side surface thereof is flush with the inner wall 
of the guide rail 4 and its projected position where 
the arcuate side surface thereof projects into the 
coin passage 2. 

Figure 4 is a schematic plan view showing the 
positional relationship between the reference guide 
rail 3, the guide rail 4, the unacceptable coin col- 
lecting opening 10, the cut portion 16, the gap 18, 
and the first projecting member 17 and the second 
projecting member 20 located in their projected 
position. 

In Figure 4, distance D between a tip end 
portion of the first projecting member 17 located at 
its projected position and a tip end portion of the 
second projecting member 20 located at its projec- 
ted position is set to be smaller than the diameter 
of the smallest coins to be handled and distance 
L1 between the tip end portion of the first projec- 
ting member 17 located at its projected position 
and the inner wall of the reference guide rail 3 is 
set to be greater than distance L2 between the 
inner wall of the reference guide rail 3 and the 
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edge portion of the unacceptable coin collecting 
opening 10 on the side of the reference guide rail 
3. Further, distance L3 between the inner wall of 
the reference guide rail 3 and the edge portion of 

5 the unacceptable coin collecting opening 10 on the 
side of the guide rail 4 is set to be slightly smaller 
than the diameter of the smallest coins to be han- 
dled and width W of the unacceptable coin collect- 
ing opening 10 in the direction perpendicular to the 

10 coin transporting direction is set to be greater than 
the half the diameter of the largest coins to be 
handled by a predetermined value. 

Figure 5 is a block diagram showing an input 
system, a detection system, a drive system, a 

15 control system and an output system of a coin 
handling machine provided with an unacceptable 
coin removing apparatus which is an embodiment 
of the present invention. 

In Figure 5, the input system of the coin han- 

20 dling machine includes denomination setting 
means 30 by which the denomination of coins to 
be handled is input and start means 31 for starting 
the handling of coins and the detection system 
includes the sensor 5 for optically detecting the 

25 diameters of coins C and magnetically detecting 
the material of the coins, the sensor 1 1 for detect- 
ing passage of coins C and the sensor 12 for 
counting the number of coins passing. The drive 
system of the coin handling machine includes ro- 

30 tatable disk driving means 32, transporting belt 
driving means 33 for driving the first transporting 
belt 8 and the second transporting belt 9, a first 
solenoid 35 for rotating the first projecting member 
17 between its retracted position and its projected 

35 position, a second solenoid 36 for rotating the 
second projecting member 20 between its retracted 
position and its projected position and gap adjust- 
ing means 37 for moving the gap setting member 
13 vertically and adjusting the gap between the 

40 gap setting member 13 and the surface of the 
rotatable disk 1 . Further, the control system of the 
coin handling machine includes a control unit 40 
and reference date storing means 41 for storing 
reference data relating to the diameters of coins C 

45 to be handled and reference data relating to the 
magnetic properties of coins C. The control unit 40 
is constituted so as to read the reference data of a 
specific denomination from the reference data stor- 
ing means 41 based on a denomination setting 

50 signal input from the denomination setting means 
30 and compare the detection data and the refer- 
ence data in response to a detection signal input 
from the sensor 5, thereby discriminating whether 
or not the coin C is acceptable, and a drive signal 

55 or a reverse drive signal is output to the first 
solenoid 35 and/or the second solenoid 36 in ac- 
cordance with the result of discrimination. Further, 
the control unit 40 is constituted so as to output a 

6 
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gap adjusting signal to the gap adjusting means 37 
based on the denomination setting signal input 
from the denomination setting means 30, thereby 
moving the gap setting member 13 vertically and 
adjusting the gap between the gap setting member 
13 and the surface of the rotatable disk 1 in accor- 
dance with the denomination of coins C to be 
handled and output, in response to a start signal or 
the result of discrimination, a drive signal, a stop 
signal or a reverse drive signal to the rotatable disk 
driving means 32 and a drive signal, a stop signal 
or a reverse drive signal to the transporting belt 
driving means 33. Moreover, the output system of 
the coin handling machine includes display means 
45 for displaying tho results of the coin handling 
and the control unit 40 outputs a display signal to 
the display means 45 as occasion demands, there- 
by causing the display means 45 to display the 
results of the coin handling 

The thus constituted unacceptable coin remov- 
ing apparatus for the coin handling machine de- 
tects unacceptable coins C and foreign articles 
erroneously deposited into the coin handling ma- 
chine and drops them through the unacceptable 
coin collecting opening 10. thereby removing them. 
These operation are achieved as follows. 

When handling of coins C is started, an oper- 
ator operates the denomination setting means 30 
for setting the denomination of coins to be handled 
and then operates the start means 31. 

The start means 31 outputs a start signal to the 
control unit 40 and the control unit 40 outputs a 
drive signal to the rotatable disk driving means 32 
so as to rotate the rotatable disk 1 and also outputs 
a drive signal to the transporting belt driving means 
33 so as to drive the first transporting belt 8 and 
the second transporting belt 9. 

The denomination setting means 30 outputs a 
denomination setting signal to the control unit 40 
and the control unit 40 outputs a gap adjusting 
signal to the gap adjusting means 37 based on the 
thus input denomination setting signal, thereby 
moving the gap setting member 13 vertically so 
that the gap between the gap setting member 13 
and the surface of the rotatable disk 1 is greater 
than the thickness of coins C to be handled and 
less than twice the thickness and reads the refer- 
ence data relating to the diameter and magnetic 
property of coins C determined by the denomina- 
tion setting means 30 and to be handled. 

On the other hand, coins C deposited through 
a coin depositing section (not shown) into the coin 
handling machine are fed by coin transporting 
means (not shown) onto the rotatable disk 1 and 
are further fed into the coin passage 2 by the 
centrifugal force produced by the rotation of the 
rotatable disk 1. At this time, since the vertical 
position of the gap setting member 13 is adjusted 



so that the gap between itself and the surface of 
the rotatable disk 1 is greater than the thickness of 
coins C to be handled and less than twice the 
thickness, the coins C are fed into the coin pas- 
5 sage 2 one by one and double feed of coins can 
be avoided. 

The sensor 5 detects the diameter and mag- 
netic property of each coin C fed into the coin 
passage 2 and outputs a detection signal to the 

10 control unit 40. In response to the detection signal 
input from the sensor 5, the control unit 40 com- 
pares the detected data relating to the diameter of 
the coin C and detected data relating to the mag- 
netic property with the reference data read out 

rs from the reference data storing means 41 . 

As a result, when the detected data relating to 
the diameter of a coin C coincide with the cor- 
responding reference data and the detected data 
relating to the magnetic property of the coin C 

20 coincide with the corresponding reference data, the 
control unit 40 judges that the coin C is the coin C 
set by the denomination setting means 30 and 
increments the coin C count stored in memory 
without outputting any signal. 

25 Therefore, the first projecting member 17 and 

the second projecting member 20 are held at their 
retracted positions and, as shown in Figure 6, the 
coin C is moved along the inner wall of the refer- 
ence guide rail 3 by the oblique wall portion 15 of 

30 the reference guide rail 3 and passes by the sen- 
sor 11 and the unacceptable coin collecting open- 
ing 10, while being guided by the inner wall of the 
reference guide rail 3. Then, the coin is counted by 
the sensor 12 and further fed downstream in the 

35 coin passage 2. 

On the contrary, when the detected data relat- 
ing to the diameter of the coin C do not coincide 
with the corresponding reference data and the de- 
tected data relating to magnetic property do not 

40 coincide with the corresponding reference data, 
since it can be considered that the coin C is an 
unacceptable coin such as a counterfeit coin, a 
foreign coin or the like, or a foreign article such as 
a washer or the like erroneously deposited into the 

45 coin handling machine, the control unit 40 judges 
that it should be removed and further judges 
whether or not the diameter of the coin C or the 
foreign article is greater than the diameter of the 
reference data. 

50 When the control unit 40 judges that the diam- 

eter of the coin C or the foreign article is greater 
than the diameter of the reference data, the control 
unit 40 outputs a drive signal to the first solenoid 
35 at the time it receives a detection signal regard- 

55 ing the coin C from the sensor 11 so as to rotate 
the first projecting member 17 from its retracted 
position to its projected position where the tip end 
portion thereof projects into the coin passage 2. 
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The coin C or the foreign article having a greater 
diameter than that of the reference data is moved 
by the oblique wall portion 15 of the reference 
guide rail 3 along the inner wall of the reference 
guide rail 3 and is transported in the coin passage 
2, while being guided by the inner wall of the 
reference guide rail 3. Therefore, as shown in Fig- 
ure 7, the coin C or the foreign article to be 
removed collides with the circular wall of the first 
projecting member 17 and is pushed toward the 
guide rail 4, whereby it is not guided by the inner 
wall of the reference guide rail 3 and is further fed 
downstream in the coin passage 2. Since the width 
W of the unacceptable coin collecting opening 10 
in the direction perpendicular to the coin trans- 
portation direction is determined to be greater than 
half the diameter of the largest coins to be handled 
by a predetermined value, the edge portion of the 
coin C or the foreign article is not supported by the 
coin passage 2 and an area thereof greater than 
half its whole area is not supported by the coin 
passage 2. Accordingly, the coin C or the foreign 
article drops into the unacceptable coin collecting 
opening 10 to be removed into a collecting box 
(not shown). 

On the other hand, when the control unit 40 
judges that the diameter of the coin G or the 
foreign article is smaller than the diameter of the 
reference data, it outputs a drive signal to the 
second solenoid 36 so as to rotate the second 
projecting member 20 from its retracted position to 
its projected position where the tip end thereof 
projects into the coin passage 2. In the case where 
the diameter of the coin C or the foreign article is 
smaller than the diameter of the reference data, the 
coin C or the foreign article may not be guided by 
the inner wall of the reference guide rail 3 but, as 
shown in Figure 8, may be transported at the 
central portion of the coin passage 2, while being 
held between coins C. Therefore, since there is 
some possibility of the unacceptable coin C or the 
foreign article not passing over the sensor 11, the 
control unit 40 responds to a detection signal from 
the sensor 5 by rotating the second projecting 
member 20 instead of the first projecting member 
17 when a predetermined time has passed after 
the sensor 11 detected the coin C preceding the 
unacceptable coin C or the foreign article, thereby 
projecting the second projecting member 20 into 
the coin passage 2. As a result, as shown in Figure 
9, the coin C or the foreign article collides with the 
arcuate side surface of the second projecting mem- 
ber 20 and is fed toward the unacceptable coin 
collecting opening 10, whereby it drops into the 
unacceptable coin collecting opening 10 and is 
removed into the collecting box (not shown). In the 
case where the coin C or the foreign article having 
a smaller diameter than that of the reference data 
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is fed along the inner wall of the reference guide 
rail 3, it drops into the unacceptable coin collecting 
opening 10 without colliding with the arc side sur- 
face of the second projecting member 20 and is 
5 collected in the collecting box. 

On the contrary* when the detected data relat- 
ing to the diameter of a coin C coincide with the 
corresponding reference data but the detected data 
relating to the magnetic property do not coincide 

io with the corresponding reference data or when the 
detected data relating to the magnetic property 
coincide with the corresponding reference data but 
the detected data relating to the diameter of a coin 
C do not coincide with the corresponding reference 

75 data, there is a possibility that accurate detection 
was not made due to dust or the like adhering to 
the sensor 5. In such case, if the coin C is discrimi- 
nated as unacceptable when it is actually accept- 
able, the efficiency of the coin handling machine is 

20 lowered. On the other hand, if the coin C is consid- 
ered acceptable when it is actually unacceptable, 
unacceptable coins cannot be reliably removed. 
Therefore, according to this embodiment, in this 
case, it is judged that the reliability of discrimina- 

25 tion made by the sensor 5 is low and that it is 
necessary for the sensor 5 to conduct another 
discrimination. The control unit 40 therefore outputs 
drive signals to the first solenoid 35 and the sec- 
ond solenoid 36 so as to rotate the first projecting 

30 member 17 and the second projecting member 20 
from their retracted positions to their projected 
positions. Since the distance D between the tip end 
portion of the first projecting member 17 and the 
tip end portion of the second projecting member 20 

35 is determined to be smaller than the diameter of 
the smallest coins C to be handled, as shown in 
Figure 10, the coin C is stopped by the first projec- 
ting member 17 and the second projecting member 
20. Simultaneously, the control unit 40 outputs a 

40 stop signal to the transporting belt driving means 
33 so as to stop the first transporting belt 8 and the 
second transporting belt 9 and also outputs a stop 
signal to the rotatable disk driving means 32 so as 
to stop the rotatable disk 1. Then, the control unit 

45 40 outputs a reverse drive signal to the transporting 
belt driving means 33 so as to reversely drive the 
first transporting belt 8 and the second transporting 
belt 9 and also outputs a reverse drive signal to the 
rotatable disk driving means 32 to reversely rotate 

so the rotatable disk 1, thereby returning the coin C 
stopped by the first projecting member 17 and the 
second projecting member 20 onto the rotatable 
disk 1 . Afterwards, the control unit 40 outputs stop 
signals to the rotatable disk driving means 32 and 

55 the transporting belt driving means 33 and further 
outputs drive signal to them, thereby feeding the 
coin C on the rotatable disk 1 into the coin passage 
2 again. The sensor 5 detects the diameter and the 

8 
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magnetic property of the coin C fed into the coin 
passage 2 and the coin C is fed downstream in the 
coin passage 2 or drops into the unacceptable coin 
collecting opening 10 to be removed or returned 
onto the rotatable disk 1 similarly to the above. 
Thus, after the sensor 5 has detected the diameter 
and magnetic property of the coin C, if the de- 
tected data relating to the diameter of a coin C 
coincide with the corresponding reference data but 
the detected data relating to the magnetic property 
do not coincide with the corresponding reference 
data or if the detected data relating to the magnetic 
property coincide with the corresponding reference 
data but the detected data relating to the diameter 
of a coin C do not coincide with the corresponding 
reference data, the coin C is returned onto the 
rotatable disk 1. However, since dust adhering to 
the sensor 5 or the like is often removed by the 
passing of the coin C, the second detection of the 
same coin C by the sensor normally finds the 
detected data relating to the diameter of the coin C 
coincide with the corresponding reference data and 
that the detected data relating to the magnetic 
property coincide with the corresponding reference 
data. It is therefore rare for a coin to be returned 
onto the rotatable disk 1 three times or more. 

According to this embodiment, coins C dis- 
criminated as unacceptable and foreign articles 
such as washers or the like can be dropped into 
the unacceptable coin collecting opening 10 and be 
removed without stopping the transport of coins C 
and another discrimination is conducted with re- 
spect to any coin C which could not be discrimi- 
nated as acceptable based on the data detected by 
the sensor 5 since the detected data relating to the 
diameter of the coin C did not coincide with the 
corresponding reference data or the detected data 
relating to the magnetic property did not coincide 
with the corresponding reference data, and its ac- 
ceptability is again determined by having the sen- 
sor 5 detect its diameter and magnetic property. 
Therefore, on the one hand, since such a coin C is 
not discriminated as unacceptable, it is possible to 
prevent the efficiency of the coin handling machine 
from being lowered and, on the other hand, since 
such a coin is not immediately discriminated as 
acceptable, the accuracy of removing unacceptable 
coins can be prevented from being lowered. 

Figure 11 is a block diagram of an input sys- 
tem, a detection system, a drive system, a control 
system and an output system of a coin handling 
machine provided with an unacceptable coin re- 
moving apparatus which is another embodiment of 
the present invention. The unacceptable coin re- 
moving apparatus in this embodiment is provided 
for use in a coin handling machine which does not 
handle coins of a specified denomination but han- 
dles coins in accordance with their denominations. 



In Figure 11, the input system of the coin 
handling machine includes start means 31 for caus- 
ing the handling of coins C to be started and the 
detection system thereof includes a sensor 5 for 

5 optically detecting the diameters of coins C and 
magnetically detecting the material of coins C, a 
sensor 1 1 for detecting coin passage and a sensor 
12 for counting the number of coins which have 
passed. Further, the drive system of the coin han- 

10 dling machine includes rotatable disk driving 
means 32 for rotating or stopping the rotatable disk 
1 , transporting belt driving means 33 for driving the 
first transporting belt 8 and the second transporting 
belt 9, a first solenoid 35 for rotating the first 

75 projecting member 17 between its retracted posi- 
tion and its projected position and a second soje- 
noid 36 for rotating the second projecting member 
20 between its retracted position and its projected 
position. The control system of the coin handling 

20 machine includes a control unit 40 and reference 
data storing means 41 for storing reference data 
relating to the diameters of coins C to be handled 
and reference data relating to the magnetic prop- 
erties of the coins C to be handled and the refer- 

25 ence data storing means 41 stores reference data 
relating to the diameters and reference data relat- 
ing to the magnetic properties of all denominations 
of coins C to be handled. The control unit 40 
judges whether or not reference data which co- 

30 incide with detected data relating to a diameter 
input from the sensor 5 are stored in the reference 
data storing means 41 and only when reference 
data coinciding with the detected data relating to 
the diameter are stored, the control unit 40 reads 

35 the reference data relating to the magnetic property 
of the coin of the denomination having the diameter 
from the reference data storing means 41 and 
judges whether or not the coin is acceptable by 
comparing the detected data relating to the mag- 

40 netic property with the corresponding reference 
data. More specifically, contrary to the previous 
embodiment, since the coin handling machine in 
this embodiment does not handle only coins of a 
specified denomination in a predetermined manner 

45 but handles coins in a predetermined manner in 
accordance with the denominations of the coins, if 
reference data coinciding with detected data relat- 
ing to a diameter are not stored in the reference 
data storing means 41, it is impossible to read the 

so reference data relating to the magnetic property 
from the reference data storing means 41. There- 
fore, the control unit 40 first judges whether or not 
the reference data storing means 41 stores refer- 
ence data which coincide with detected data relat- 

55 ing to the diameter input from the sensor 5. As a 
result, when the reference data storing means 41 
does not store reference data which coincide with 
detected data relating to the diameter and the 
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detected diameter of a coin is equal to o r greater 
than a first predetermined value smaller man the 
diameter of the smallest coins stored in the refer- 
ence data storing means 41 or is equal to o? 
smaller than a second predetermined value greater 
than the diameter of the largest coins, the control 
unit 40 judges that it is unclear whether or not the 
coin is acceptable. On the other hand, when the 
reference data storing means 41 does not store 
reference data which coincide with detected data 
relating to the diameter and the detected diameter 
of a coin is smaller than the first predetermined 
value smaller than the diameter of the smallest 
coins stored in the reference data storing means 41 
or is greater than the second predetermined value 
greater than the diameter of the largest coins, the 
control unit 40 judges that the detected object is 
not a coin but a foreign article erroneously depos- 
ited into the coin handling machine On the con- 
trary, when the reference data storing means 41 
stores reference data wh»ch coincide with detected 
data relating to the diameter, the control unit 40 
further reads reference data relating to the mag- 
netic property of the coins of the denomination 
having the diameter from the reference data storing 
means 41 and compares the detected data relating 
to the magnetic property with the corresponding 
reference data. As a result, when the detected data 
relating to the magnetic property coincide with the 
corresponding reference data, the control unit 40 
judges that the coin is acceptable, while it judges 
that the coin is unacceptable when they do not 
coincide with each other. 

The thus constituted unacceptable coin remov- 
ing apparatus for the coin handling machine de- 
tects unacceptable coins C and foreign articles 
erroneously deposited into the coin handling ma- 
chine and drop them through the unacceptable 
coin collecting opening 10, thereby removing them. 
These operation are achieved as follows. 

When the start means 31 is operated by an 
operator and a start signal is input, the control unit 
40 outputs a drive signal to the rotatable disk 
driving means 32 so as to rotate the rotatable disk 
1 and outputs a drive signal to the transporting belt 
driving means 33 so as to drive the first transport- 
ing belt 8 and the second transporting belt 9. 

Coins C deposited through a coin depositing 
section (not shown) into the coin handling machine 
are fed by coin transporting means (not shown) 
onto the rotatable disk 1 and are further fed into 
the coin passage 2 by the centrifugal force pro- 
duced by the rotation of the rotatable disk 1 . At this 
time, since the vertical position of the gap setting 
member 13 is adjusted so that the gap between 
itself and the surface of the rotatable disk 1 is 
greater than the thickness of coins C to be handled 
and less than twice the thickness, coins C are fed 



into the coin passage 2 one by one and double 
feed of coins can be avoided. 

The sensor 5 detects the diameter and the 
magnetic property of each coin C fed into the coin 

s passage 2 and outputs a detection signal to the 
control unit 40. Based on the detection signal relat- 
ing to the diameter of the coin C input from the 
sensor 5, the control unit 40 judges whether or not 
reference data which coincide with the detected 

io data relating to the diameter of the coin C are 
stored in the reference data storing means 41. 

As a result, when the control unit 40 judges 
that the reference data which coincide with the 
detected data relating to the diameter of the coin C 

15 are stored in the reference data storing means 41 , 
it further reads reference data relating to the mag- 
netic property of the coins C having the same 
diameter as that of the coin C from the reference 
data storing means 41 and compares the detected 

20 data relating to the magnetic property of the coin C 
with the corresponding reference data. When the 
detected data relating to the magnetic property of 
the coin C coincide with the corresponding refer- 
ence data, the control unit 40 judges that the coin 

25 C is acceptable and increments the coin C stored 
in memory without outputting any signal. 

Therefore, the first projecting member 17 and 
the second projecting member 20 are held at their 
retracted positions and, as shown in Figure 6, the 

30 coin C is moved along the inner wall of the refer- 
ence guide rail 3 by the oblique wall portion 15 of 
the reference guide rail 3 and passes by the sen- 
sor 11 and the unacceptable coin collecting open- 
ing 10, while being guided by the inner wall of the 

35 reference guide rail 3. Then, coin is counted by the 
sensor 12 and further fed downstream in the coin 
passage 2. 

On the contrary, when the reference data which 
coincide with the detected data relating to the 

40 diameter of the coin C are not stored in the refer- 
ence data storing means 41 and the detected di- 
ameter of the coin C is smaller than a first pre- 
determined value smaller than the diameter of the 
smallest coins C stored in the reference data stor- 

45 ing means 41 or is greater than a second predeter- 
mined value greater than the diameter of the larg- 
est coins C, it can be considered that the detected 
object is a foreign article such as a washer or the 
like erroneously deposited into the coin handling 

50 machine. Therefore, the control unit 40 judges that 
it should be removed. 

When the control unit 40 judges that the diam- 
eter of the detected object is smaller than the first 
predetermined value smaller than the diameter of 

55 the smallest coins C stored in the reference data 
storing means 41, it outputs a drive signal to the 
second solenoid 36 so as to rotate the second 
projecting member 20 from its retracted position to 

10 
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its projected position where the tip end thereof 
projects into the coin passage 2. Where the diam- 
eter of the foreign article is smaller than that of the 
reference data, the foreign article may not be guid- 
ed by the inner wall of the reference guide rail 3 
but, as shown in Figure 8, is usually transported at 
the central portion of the coin passage 2 while 
being held between coins C. Accordingly, since 
there is some possibility of the foreign article not 
passing over the sensor 1 1 , the control unit 40 
rotates, responds to a detection signal from the 
sensor 5 by rotating the second projecting member 
20 instead of the first projecting member 17 when 
a predetermined time has passed after the sensor 
11 detected a coin C preceding the foreign article, 
thereby projecting the second projecting member 
20 into the coin passage 2. As a result, as shown in 
Figure 9, the foreign article collides with the ar- 
cuate side surface of the second projecting mem- 
ber 20 and is fed toward the unacceptable coin 
collecting opening 10, whereby it drops into the 
unacceptable coin collecting opening 10 and is 
removed into the collecting box (not shown). 

On the contrary, when the control unit 40 
judges that the diameter of the foreign article is 
greater than the second predetermined value great- 
er than the diameter of the largest coins stored in 
the reference data storing means 41, the control 
unit 40 outputs a drive signal to the first solenoid 
35 at the time it receives a detection signal regard- 
ing the coin C from the sensor 11 so as to rotate 
the first projecting member 17 from its retracted 
position to its projected position where the tip end 
thereof projects into the coin passage 2. The for- 
eign article having a diameter greater than the 
second predetermined value is moved along the 
inner wall of the reference guide rail 3 by the 
oblique wall portion 15 of the reference guide rail 3 
and is fed in the coin passage 2 while being 
guided by the inner wall of the reference guide rail 
3. Therefore, as shown in Figure 7, the foreign 
article collides with the circular wall of the first 
projecting member 17 located at its projected posi- 
tion and is pushed toward the guide rail 4. As a 
result, the foreign article is fed downstream in the 
coin passage 2 while not being guided by the inner 
wall of the reference guide rail 3 and drops into the 
unacceptable coin collecting opening 10 to be re- 
moved into the collecting box. 

On the other hand, when reference data which 
coincide with the detected data relating to the 
diameter of the coin C are not stored in the refer- 
ence data storing means 41 and the detected di- 
ameter of the coin C is equal to or greater than the 
first predetermined value smaller than the diameter 
of the smallest coins C stored in the reference data 
storing means 41 and is equal to or smaller than 
the second predetermined value greater than the 



diameter of the largest coins C, there is some 
possibility that accurate detection was not made 
due to dust adhering to the sensor 5 or the like. In 
such case, if this coin C is removed as an unac- 

5 ceptable coin C when it is actually acceptable, the 
efficiency of the coin handling machine is lowered. 
On the other hand, if the coin C is handled as an 
acceptable coin C when it is actually unacceptable, 
unacceptable coins cannot be reliably removed. 

io Therefore, similarly to the previous embodiment, 
the control unit 40 judges that it is necessary to 
have the sensor 5 conduct another discrimination 
of the coin and outputs drive signals to the first 
solenoid 35 and the second solenoid 36 so as to 

75 rotate the first projecting member 17 and the sec- 
ond projecting member 20 from their retracted po- 
sitions to their projected positions. Since the dis- 
tance D between the tip end portion of the first 
projecting member 17 located at its projected posi- 

20 tion and the tip end portion of the second projec- 
ting member 20 located at its projected position is 
determined to be smaller than the diameter of the 
smallest coins C to be handled, as shown in Figure 
10, this coin C is stopped by the first projecting 

25 member 17 and the second projecting member 20. 
Simultaneously, the control unit 40 outputs a stop 
signal to the transporting belt driving means 33 so 
as to stop the first transporting belt 8 and the 
second transporting belt 9 and also outputs a stop 

30 signal to the rotatable disk driving means 32 so as 
to stop the rotation of the rotatable disk 1. Then, 
the control unit 40 outputs reverse drive signals to 
the transporting belt driving means 33 and the 
rotatable disk driving means 32 so as to reversely 

35 drive the first transporting belt 8. and the second 
transporting belt 9 and to reversely rotate the rotat- 
able disk 1, thereby returning the coin C which was 
stopped by the first projecting member 17 and the 
second projecting member 20 onto the rotatable 

40 disk 1. Afterwards, the control unit 40 outputs stop 
signals to the rotatable disk driving means 32 and 
the transporting belt driving means 33 and then 
outputs drive signals to them, thereby again feed- 
ing the coin C on the rotatable disk 1 into the coin 

45 passage 2. The sensor 5 detects the diameter and 
the magnetic property of the coin C fed out into the 
coin passage 2 and the coin C is further fed 
downstream in the coin passage 2 or drops into the 
unacceptable coin collecting opening 10 to be re- 

50 moved or is returned onto the rotatable disk 1 in 
the above described manner. 

The present invention has thus been shown 
and described with reference to specific embodi- 
ments. However, it should be noted that the 

55 present invention is in no way limited to the details 
of the described arrangements but changes and 
modifications may be made without departing from 
the scope of the appended claims. 

11 
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For example, in the embodiment shown in Fig- 
ures 1 to 10, the denomination setting means 30 to 
be operated by an operator for specifying the de- 
nomination of coins to be handled is provided and 
the control unit 40 reads reference data regarding 
the specified denomination from the reference data 
storing means 41 in accordance with a denomina- 
tion setting signal input from the denomination set* 
ting means 30 and compares the detected data 
with the reference data in response to a detection 
signal input from the sensor 5, thereby discriminat- 
ing whether or not the coin is acceptable. However, 
»t is possible to handle coins in accordance with 
thoir denominations without providing the denomi- 
nation setting means for specifying the denomina- 
tion of coins to be handled by judging whether or 
not reference data which respectively coincide with 
data relating to the diameter and magnetic property 
detected by the sensor 5 are stored in the refer- 
ence data storing means 41 and judging whether or 
not the coin is acceptable- 
Further, in the above described embodiments, 
although the first projecting member 17 or the 
second projecting member 20 is rotated from its 
retracted position to its projected position in re- 
sponse to a detection signal from the sensor 11, it 
is possible to achieve the same result in response 
to a detection signal from the sensor 5, without 
using the sensor 11. Specifically, the first projec- 
ting member 17 or the second projecting member 
20 can be rotated when a predetermined time has 
passed after a detection signal was input from the 
sensor 5. 

Moreover, in the above described embodi- 
ments, although the sensor 12 for counting the 
number of coins handled is provided in addition to 
the sensor 5, it is possible to detect the number of 
coins handled based on detection signals from the 
sensor 5. 

Furthermore, in the above described embodi- 
ments, although the second transporting belt 9 
driven at higher speed than that of the first trans- 
porting belt 9 is provided for increasing the dis- 
tance between successively fed coins C, the sec- 
ond transporting belt 9 may be driven at the same 
speed as that of the first transporting belt 8 or the 
second transporting belt may be omitted. 

Further, in this specification and the appended 
claims, the respective means need not necessarily 
be physical means and arrangements whereby the 
functions of the respective means are accom- 
plished by software fall within the scope of the 
present invention. In addition, the function of a 
single means may be accomplished by two or 
more physical means and the functions of two or 
more means may be accomplished by a single 
physical means. 



According to the present invention, it is possi- 
ble to provide an unacceptable coin removing ap- 
paratus for a coin handling machine which can 
efficiently and reliably remove unacceptable coins. 

5 

Claims 

1. An unacceptable coin removing apparatus for a 
coin handling machine comprising a rotatable 
10 disk for receiving coins deposited into the coin 

handling machine and feeding out coins to a 
coin passage^ one by one by a centrifugal force 
produced by the rotation thereof, a reference 
guide rail for guiding coins by an inner wall 
75 thereof, a guide rail provided so as to face the 

reference guide rail via the coin passage, 
transporting belt means for transporting coins 
so as to hold coins between itself and a sur- 
face of the coin passage and coin detecting 
20 means for detecting coin diameters and coin 

material, the unacceptable coin removing ap- 
paratus for the coin handling machine further 
comprising first projecting means provided in 
the coin passage downstream of the coin de- 
25 tecting means and adapted to be projected 

into the coin passage from the reference guide 
rail, second projecting means paired with the 
first projecting means and adapted to be pro- 
jected into the coin passage from the guide 
30 rail, unacceptable coin collecting means pro- 

vided in the coin passage downstream of the 
first projecting means and the second projec- 
ting means and adapted for collecting unac- 
ceptable coins and foreign articles, and control 
35 means for discriminating whether or not coins 

are acceptable based on detection data de- 
tected by the coin detecting means, the control 
means being adapted to control operation of 
the first projecting means, the second projec- 
40 ting means, the transporting belt means and 

the rotatable disk so that when the coin detect- 
ing means detects an acceptable coin, it does 
not actuate the first projecting means and the 
second projecting means, that when the coin 
45 detecting means detects an unacceptable coin 

or a foreign article, it projects the first projec- 
ting means or the second projecting means 
into the coin passage, thereby leading the un- 
acceptable coin or the foreign article to the 
50 unacceptable coin collecting means and re- 

moving it and that when it is unclear whether 
or not the coin detected by the coin detecting 
means is acceptable, it projects the first pro- 
jecting means and the second projecting 
55 means into the coin passage, reversely drives 

the transporting belt means and the rotatable 
disk thereby returning the coin onto the rotat- 
able disk, then drives the rotatable disk and 
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the transporting belt means and repeatedly 
discriminates whether or not the coin is ac- 
ceptable based on the detected data detected 
by the coin detecting means until it becomes 
clear whether or not the coin is acceptable. 5 

An unacceptable coin removing apparatus for a 
coin handling machine in accordance with 
Claim 1 which further comprises reference 
data storing means for storing reference data io 
relating to coin diameters and coin magnetic 
properties and wherein the coin detecting 
means is adapted for detecting coin diameters 
and magnetic properties and outputting detec- 
tion signals to the control means and the con- is 
trol means is adapted to read corresponding 
reference data from the reference data storing 
means, to compare the thus read reference 
data with the detected data detected by the 
coin detecting means and to judge that the 20 
coin is acceptable when the detected data 
relating to coin diameter coincide with the cor- 
responding reference data and the detected 
data relating to coin magnetic property co- 
incide with the corresponding reference data, 25 
that it is unclear whether or not the coin is 
acceptable when one of the detected data re- 
lating to a coin diameter and the detected data 
relating to coin magnetic property do not co- 
incide with the corresponding reference data 30 
and that a detected object is an unacceptable 
coin or a foreign article when the detected data 
relating to coin diameter do not coincide with 
the corresponding reference data and the de- 
tected data relating to coin magnetic property 35 
do not coincide with the corresponding refer- 
ence data. 

An unacceptable coin removing apparatus for a 
coin handling machine in accordance with 40 
Claim 1 which further comprises denomination 
setting means for setting a denomination of 
coins to be handled and reference data storing 
means for storing reference data relating to 
coin diameters and coin magnetic properties, 45 
the control means being adapted for reading 
corresponding reference data in accordance 
with a denomination of coins to be handled set 
by the denomination setting means, comparing 
the read reference data with detected data 50 
detected by the coin detecting means and 
judging that the coin is acceptable when the 
detected data relating to coin diameter co- 
incide with the corresponding reference data 
and the detected data relating to coin magnetic 55 
property coincide with the corresponding refer- 
ence data, that it is unclear whether or not a 
coin is acceptable when one of the detected 



data relating to coin diameter and the detected 
data relating to coin magnetic property do not 
coincide with the corresponding reference data 
and that a detected object is an unacceptable 
coin or a foreign article when both of the 
detected data relating to coin diameter and the 
detected data relating to coin magnetic prop- 
erty do not coincide with the corresponding 
reference data. 

4. An unacceptable coin removing apparatus for a 
coin handling machine in accordance with 
Claim 2 or 3 wherein where the control means 
judges that a detected object is an unaccep- 
table coin or a foreign article since the de- 
tected data relating to coin diameter and the 
detected data relating to coin magnetic prop- 
erty detected by the coin detecting means do 
not coincide with the corresponding reference 
data, the control means is adapted to project 
the first projecting means into the coin pas- 
sage when the diameter of the detected object 
is greater than that of the reference data and 
to project the second projecting means into the 
coin passage when the diameter of the de- 
tected object is smaller than that of the refer- 
ence data so as to lead the detected object to 
the unacceptable coin collecting means and 
remove it. 

5. An unacceptable coin removing apparatus for a 
coin handling machine in accordance with 
Claim 1 which further comprises reference 
data storing means for storing reference data 
relating to coin diameters and coin magnetic 
property and wherein the coin detecting means 
is adapted for detecting coin diameters and 
coin magnetic properties and outputting detec- 
tion signals to the control means and the con- 
trol means is adapted to read corresponding 
reference data from the reference data storing 
means, to compare the thus read reference 
data with the detected data detected by the 
coin detecting means and to judge that the 
coin is acceptable when the detected data 
relating to coin diameter coincide with the cor- 
responding reference data and the detected 
data relating to coin magnetic property co- 
incide with the corresponding reference data, 
that a coin is an unacceptable coin when the 
detected data relating to coin diameter co- 
incide with the corresponding reference data 
but the detected data relating to coin magnetic 
property do not coincide with the correspond- 
ing reference data, that it is unclear whether or 
not a coin is an acceptable coin when the 
detected data relating to coin diameter do not 
coincide with the corresponding reference data 
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and the detected diameter of the coin is equal 
to or greater than a first predetermined value 
and is equal to or smaller than a second pre- 
determined value and that the detected object 
is a foreign article when the detected data 5 
relating to coin diameter do not coincide with 
the corresponding reference data and the de- 
tected diameter of the coin is smaller than the 
first predetermined value and greater than the 
second predetermined value. 10 

6. An unacceptable coin removing apparatus for a 
coin handling machine in accordance with 
Claim 1 which further comprises denomination 
setting means for setting a denomination of 15 
coins to be handled and reference data storing 
means for storing reference data relating to 

coin diameters and coin magnetic properties, 
the coin detecting means being adapted for 
detecting coin diameters and coin magnetic 20 
properties and outputting detection signals to 
the control means, the control means being 
adapted to read corresponding reference data 
from the reference data storing means, to com- 
pare the thus read reference data with the 25 
detected data detected by the coin detecting 
means and to judge that the coin is acceptable 
when the detected data relating to coin diam- 
eter coincide with the corresponding reference 
data and the detected data relating to coin 30 
magnetic property coincide with the corre- 
sponding reference data, that a coin is an 
unacceptable coin when the detected data re- 
lating to coin diameter coincide with the cor- 
responding reference data but the detected 35 
data relating to coin magnetic property do not 
coincide with the corresponding reference 
data, that it is unclear whether or not a coin is 
an acceptable coin when the detected data 
relating to coin diameter do not coincide with 40 
the corresponding reference data and the de- 
tected diameter of coin is equal to or greater 
than a first predetermined value and is equal to 
or smaller than a second predetermined value 
and that the detected object is a foreign article 45 
when the detected data relating to coin diam- 
eter do not coincide with the corresponding 
- reference data and the detected diameter of 
the coin is smaller than the first predetermined 
value and greater than the second predeter- 50 
mined value. 

7. An unacceptable coin removing apparatus for a 
coin handling machine in accordance with 
Claim 5 or 6 wherein the control means is 55 
adapted to project the first projecting means 

into the coin passage when it judges that the 
detected object detected by the coin detecting 
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means is an unacceptable coin, to project the 
second projecting means, into the coin passage 
when it judges that* the detected object is a 
foreign article and . the, diameter thereof is 
smaller than the first predetermined value and 
to project the first projecting means into the 
coin passage when it judges that the detected 
object is a foreign article and the diameter 
thereof is greater than the first predetermined 
value, thereby leading the unacceptable coin 
or the foreign article to4he unacceptable coin 
collecting means and removing it. 
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